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(54) ARRAY-TYPE STORAGE DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the restriction of the 
storage capacity of storage devices to be mounted by providing a 
specified area setting means, an address calculation means and the 
like. 

SOLUTION: A disk array controller 1110 and disk storage devices 
1010-1013 are provided. In the device, the area setting means sets a 
first storage area for allocating a first address space by adjusting it to 
a first largest storage capacity which is the smallest in the storage 
capacity of the storage devices 1010-1013 and forming an array, 
allocates a second address space by adjusting it to a second largest 
storage capacity which is the smallest among remaining capacities 
obtained by subtracting first largest storage capacity from respective 
largest storage capacities in plural storage devices except for the 
storage device of the first largest storage capacity which is the 
smallest and forms the array. An address calculation means calculates 
the physical addresses of the storage devices 1010-1013 in 
accordance with the first or second storage area forming the array 
based on an access address from a host processor. 
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(57) [gi&] (flffiW) 
[BIB] *g&<Z>Et6x A*-f XffllO (CJtgx- * £ Etg 

t>/h£n£ 1 ©g^cfStSSffifC-&^-a-T^ 1 <D7 F l/X 
SWISaSTT l/^f S»(fit4» l OEtti 'J 

x^^^^ascwBts^Awxtr^^T-^n-^noa^: 

fc»D<D3 5*^i£^»2©«*Ett8aK:fctottT 
^2©7 HUXffilW*fiiaT7H , 6»)«-r*«2 0B 

SifcttSS 2 ©Etftx U 7 (Cfto TEttf/W Xffl^IW 
&7 KUX*JJWr«7 FU^JJtffl^RfcSrW*.*. 
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EBU *^©7/\*'fXK&jI©7 KbX^F^fiJST 
TB-©EBBBi KSJEttUgBC* 

v»t. be«»©ebt*/w x«D*ft-tfn©«*ei** 

ft^MtB-r^gi. mjEEB7A*<X©EB$ffi©?*> 
*t>/h$t>* 1 ©B^EBBBK^fe-frTB 1 ©BE7 

k i/x^r a ^si3T7 u-r s»B-r*» i ©ebx u 7 

ffiEBBxA'f X*Bt»/tW*«DMBE«5Vt-r Xfcfc 

^T*n-€ t n©«*Eist*aA»6iW[e« ! b/ha^»jB 1 © 

**EBBfi#£B5K>fc»D©'5-&« ! b'hS«r>B2© 
«*EBBSK:£toirc»2 ©BE7 K UX^M*#J3 
T7K £J£f£-f SSI 2 ©EtlcX U 7 *K«f * x U 7 

tf^TiiB7 U-f SBBTSBEB 1 2 ©EB 

X'J 7K«oTBEEB5 s /'W*©BaW&7 H bX£ 
StB-r^T H VTMti&WLt. *m7L% 7 U"f BBBB 

s» 

[»*«2] BE«*©EB5 f >''WX©3%©2£JU© 

f/Hx$ i ^©bbbbtW x t bxaaaf s&s 

C ©BBBBtVW XKJg^ a»c J; 0 BSEBtW X 
<h S tifcfitlE 2 JJUWEB^aW XtB©f/H X 
«E4*5*/W X t LTftWBteBBtf/WXCOliT 

HtrE^i*5i^2©xu7^*-f^> ; fo©-e*o. Mr 

E7 h* bXgtn^ati. MBfi«E1t'7 f / , C-f *KU£tft> 
TWEBBxA-f X©#>aW&7 HI/X4»afSt)© 

t**»*js i e*©7 u-r sebssb. 

SSBa*&©5 i -*ttffibK3|Hc#bT&fift7 f -i'£ 

bbebtW x*> 6«a uTi»E±fl:«aa«Btcteai 
u m&tz&z&Qmmmtey'/u x±©7-* 

KB»7*irXTS&^«&KBB:n:fix-**/Hlr>T 
7^-feXT^^ttix-^S:«7nf SttWBBS*rr-&7 
U~fBEBBBK:*HT. ifEEtr/H70#«:^i 
*(»EIW»BB»c«UT«lH*ai. BEtttH^SrcB 
HJ LfciBEttr/W X ©BflcBBfcS^TBEBB 
OSIt/H XlCfllrS£©7 H UX^K*iiJ3TBB©7 
l^-f^LTfltSfflfg,!:. MG±£Ba&B*S 
7i7-feX$nfci€lc. BE±ffi»SBB*>S©7 2-te 
X7 K !/7i;S^^Tll3atS©7 K «) 1 o^^fiTT 
*mEEttf/H X©BStt&7 F UX -57 F 

UXj¥ttl*at*B**7k-fBEttBB. 
(B*«4] BEBS^Btt. HBEttf/W^caL 
T7b'f<i:LT ! ga-r«>^tw. 2 ^ttlOKterA'f X 
£BB«& 1 tOEttr/W X t LTf lt4 t>OT» 



0, MB7HI/X»ffl#8tt. ttE±1t»aBB^&7 
2-fcXSftfct^K:. BE±tt«iBBfi*»S©7*-fex 
7 F UXKS^TBEB&WfcBBxA-fXWBaW 

&7 h ux^ffm-r-s^a7 f u-x^w^aiMEBa 

05 M7KUX»ffl*BTBmaft£B8AMt7 FbX^S 
7 F bX J¥in#a<h £W"f 3 7 U-f SEBBB. 
[0 0 0 1] 

10 [%BJ©S-r-5Sffi»^] £©3gBJ«. 7KIW8 
BC*5liT, 77-f JP&ifOSiSOWfeSx— 
&©B&»7^ x *BBBB«©*MffiBtt£B (UTFBB 
r/HXt^o) CflttbTJCftx-^SttfllbTEB 
-r*7H , B©E«BB»cMb. f¥b<fi, BftOAtt 

15 4E*f/H^S**«H/ft*^l:«^T!). 7K 
iWCS* ± < fits d 57K B©EB£ 

bkbw*. 

[0 0 0 2] 

[ft#©ftffi] ae*©7H'»iC©EBBBtbT«B 
20 7*-fX^EBBfi**»E5HbTJ:n6S— #W«tB— 
©BBB«<i:bT®57-<Xi7 7b-f • ^fA*«-« 

ii/XfACtJUT, ^HKOBBl^ XjrjBBfcttHK: 

25 toM-CBa&^-^BBftff^. »^B*tt©*»* 

[0 0 0 3] f-fXi77K - ->X7-A©BfiK©C«Ji:b 
X\t, Paters onlfffl^iX (D. Paterson, G. Gi 
bson, R. Katz, " A Case for Redundant Arrays of Ine 

30 xpensiveDisks (RAID)" , ACM S1GM0D conference proce 
edings, 1988, pp. 109-116) t:Elt* { *S. uOS»XT 
tt, RAID (KF, Redundant Arra 
yof Inexpensive Disks) tPfMf 
n5r-fX^7Kii*fiiLT^5. RAIDlt 

35 HB© Attifcx-* SttB©EB5VVf X (cfrBEBT 
3tfi5*-^*EB-r«. d©/Lg^-^©IS 

SBtcT * C t SnJBK?- *. 

40 [0 0 0 4] 

[BB)J«BBbJ:3fr4B«] 07H 7KIEI 
gf© 1 bT— lSWl:5Jlf)nTt^f>f X?7K 
BBBBSJB^Sx-*' X £ 7 Uf Et^XfAOiffi7" 
□ 7?HT»i. H7te. 7U"fM©Et8->X^A (7 

45 -fX?7KEte->XfA) S^bTl^T. cnti. A 

i±i^s*^fgff-rs. ya-fey*>-*^rr*»aBBi o 

0 1 a>fc«3>55fcX h3>tfjL-^) «h£-ffl©7— 
Ef : T5f^Xi'7H EBBBl 0 3 0 £fr<bt<s.2>. 
T^X?7KEte8El 0 3 0(t 7^Xi77U-f©J 
50 W£E 1 0 0 0 <t7-^*E1fi-r*B^7-< X^EBg 
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© (RT^X^EtexA'-f X£:l/>5. ) 1 0 1 0~1 

ioooh Migi iooi Ltommzm&znz-fc 

T. ) 1 0 0 2, frJPPffl^'J 1 0 0 4. x-f X£EB 

f/H7 1010-1013 t©ra-e«aw/j:»tt*ff 

3KM^I/F 1 0 0 3, -^LTJilfix-*©^. 

bjh&i*im»s (cpu+^tu) loosttcto 

[0005] HtiiH©«5^fc«k o 74 x ? 7 i^t Mwrnm 
ioooh mmmmi o o i^e.©7^-tx(c*fL 

T. x-CX^EB^A-f XSBl 010~1013iO 

— ^©«rc&a&i:£fT&-5o Oy'Maz7h 
1 0 2 0B, v^X^SB'xA-fX 1010-1013 
£ffiagB 10 0 1 *^*.T^I«C 1 fcCEBBB'r 

1 0 2 1 H T^X^EB^A-f X 1010—1013 
K^T&aSB 100 1*^1 &©EBSB<fcLTSg 

[0 0 0 6] ;®<):5&T-f X 7 U"f EBSBK&o 

tl*E*5*/W X©EB$fi£S*PEK*i]ffl-rS7c# 

EBx/ W X © 4> (C— t> EB^fi©4>& HBB&B 

e»«S3&««/hoeiai7*/t-f x£* 

¥i:LT7KI!BIgll 0 3 0«*n5. *tl 
jJ*HaWK:«IJB-ra l ^«r-f x^EBt^W X (p->* 
^;i,ZL--yh) 1 0 2 0T&&. &/h©SB 
^fi* JTp^w X ? EBxA'-f x «fc 0 £b>ffittgfi€ft 
X^EB^A-f X«. */hEtt**<fc©SS#©E 
B«fi#*ftfli (*ffflMl0 2 1) t&O. C©E 

[0 0 0 7] 3=fc, 7U-f^Et»SBIC*5^T, £«8 
MtgJDWBWTiiiSSnSX'fX^EIS^A'fX'b, if 
IK L fcx X ? EtS^ / W X * « ACS K f'Jffl TZtcSbiz 

BtW X LTE*-T * 7 U-f ffiEBSBK:*^ 
T. E«7W:*©E**ffiS#ttL&<TfcaF*, « 
tt-TSEttx/W XOEtt»ftOMBtft< f C <h#T- 
€f £ 7 U-f BBB&B * fflfltf * Z. £ \Z & 3 . 
[0 0 0 8] 

•&fc»©C©»9J©7U-rfflEtt£0©»«tt. $&© 
EBxA^X© l otCTCSx-^^EtSL. tSScW^A 



XK#M©7 KUXffiWfeti|STT#-©EttSBi 

/W^flD-ttnenoB^Btt^FfiSrBffl-r^Bt, EB 
tV'H' x©EB#ffi© 5 t,>Jg l ©S:*;EB# 

05 fiic-^fe-a-TS i my f uz^mzmmTT u-r s-jg/s 

©&*£B£ft©EB7W X SHtufcHftoBttrA 

-r x c * t^x-en-en© s *Ett*a*» s s t> * £ ^ >b 

1 ©ft*£B«#£M3l^riS0©5*>St>/h£^Sf§ 
10 2 ©g^EB^ffiK-grb-itTlfS 2 ©7 F 

T7 u-r ^j^-t^b 2 ©ebx u 7 * tsjrr-sx U 7 

»«¥Si. ±S®agB^e.cD7i7-lrX7 FkXJcS 
0*^T7 U-f 1 SfcteMi 2 ©EBx U 71' 

ftoTEBxAW X©fjaW&7 FUX?:StB-r^7 H 
15 l^Xgffi^©<»:£{t*.3t>©T;&-i>. 
[0 0 0 9] 

[»9J©*B©»«J iWEO»»«©J:-5C.'C©*M»c 
SoTIl aftOEttf/H X©¥tf^fi*WcC^^ 
C*oTt», ±fiffll£i^e l<r«DE»«B<tUTB 
20 H$n5l'J7 (£B*&) S&ofc7K*g 

-f 2§«±OE||fA'f X*B«W& l-fr© 
EHr/W^tl&LT, ±te$aagB^e>©7?-fcX 

25 ■=>. B«W«tE*^-fXOBaW6:7HUX*1*« 
U »3tb/S:BaW«c7 h* L'Xd^WEEB^A'-f X© 

%aw&7F^x£!t#5rr£j;5tc-r5. cct^ct 

5CtT. WWSBClETfCttittSnSEB^WX© 
IfttWS&I.^TfeoTfe. jME07l/'fi«* 
30 «rfc-&4 C tTlfiiiI»» 5 1 #©EB^B<t IT 

Ett^S2:}#^EtSx/NW X^ffflLTfe, ±&^a^ 
B**S l#©B1tBB£LTB*Sn*SfiS»*©K^ 
7U"f^©Etft»B : &SI^-r ; 5C:i:^T^4. /«c43. 
35 7l"fiEtSH'7li, X h5-f K>^*-f X* (»^) 

-nftmumz-rzrztbiz. jtftx-^sEBrs^/w 
x«, iiis©Eti;x/N*--rx© i 
osif/H^B, ^-^©ffi^^oscaft^^n, -e 
commmuz t>©fc7i4. 

40 [0 0 10] 

[*«fi0ij] Illl £©f89!©7 U"f SEBSB^iiffl 

?mT'&z>. m i ic*5t^T. i i o oii. r-f ^7u-r 

EBSBT?*oT. T-f^J7H*»8Bl HOt 
45 X^EB-rA-f X 1 0 1 0-1 0 1 3tlC«fci3Bfig 

^n. x-r x^ 7 u--f $ijwsbi i ion ?a@©a • 

MW&2 0 1 0 tSiJiip^t'J 2 0 4 0l?$rWUT^-5. 
iRI?S&a • ©JUPSR2 0 1 0W. ya-t-vlt (CPUW 
UttMPU) 2 0 2 0 <h&aiS!iayP^7A$:EBLfc 
50 yXrA/t'J 2 0 3 0*^/j:-5„ Mffll^fJ 2 0 4 0 
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n iyowffl/tu i oo4i:Mnwffl/ ; & 
d^a2 o 3 i tzmm^mwi&fr^nff^Az o 3 

2. XU7«t^D^7A2 0 3 3, <4E&5£7n 
^7A2 0 3 4, Ai±i^P:/n^A2 0 3 5, <5S 

[0011] SSSfi^^^O A 2 0 3 2H 5* 
^X*7WB««B*«*TSIBK:, H^-f^I/F 
1 0 0 3 K&J^nfc&T^X^Ei&xA-fX 10 10 
-10 1 3G>E«§S£tti&^ fflfflJfl^'J 2 0 4 0 
fcx-f X^EitxA-f XS^giJKEIt^S (-t^Ettt^ 
mx<a«*Elfc*fi) ©5*-*£T--:/;p<0»st 

SijyD^^A2 0 3 1 ;l/-T£. &*3* 

xWX^Ef&^A-YXl 0 10-10 1311 T^A'-fX 

#^i-4^fijST^n, cos^fisns, xu 

T»f>j7 p D^^A2 0 3 1 n itflEOx^X^Etft^A 

¥tt t LTJU^X U 7»»JLTtt*(OX U7*»I»l: 

7^tmffliyD^7ATS^ ^Tn x^X 
^Elft^A-fXl 0 10-101 3(OfEtS^fi^7CtwL 
T2^XU7(1) 2 2 0 0 t!U7(2) 2 2 10i^ 

«*t— ^2 o 6 otDmtttmmt&j 2040c 

[0 0 12] XU7«ffi^^D^7A2 0 3 3H ffl 
Igfl 0 0 1 ^e^T^irX^^D^^T H 

(X N^-* fcf>^iMX\ PI^L«5i2;HHrtf:» 
«snT««*7*i*x-r*<o-e. §7Fux^D7 

£7 KUXC&5. ) ^tcKLThJEGD^— ^^2 0 6 

o ®#HgbT7^irx-r^€r»»j$nfcxu7&^-r 

SXU7§* (l'J7(l)*, X'J7(»W £fg£T£ 
HyD^At^^o &*5, ffllgtlOOHl 7 
^tXg*yP7^7Fl/XO(^l:, ElftfiMHKtH* 
TWXM!)lttltl) 6 COlMXlfffiKjSDTX 
U7***K*fc***«^K:n t©xU7*«t)38tt 
S. (WE^Xh^-f £>2/lMXH ^-^^^ 

3„ filift^yP^7A2 0 3 4H 10 0 1 

^6©7^t7S*^P797 KU-XRtfiJEx»J 7if 

x^tEts^/NWx, x-^*t&jW-r^x>f x^tBte-^A 

-f X &tf7 ? -tr X 3?*^- ^ (7) X ^ Etfi-rVW X IC 
^WyP7^7Fl/X (M7HI/X) S»SE"TSW- 



ttSflr-^2 0 5 011 SB£S«i&*:/nif5A 
2 0 3 2 CiOM^n, WWfl^U 2 0 4 0±lCfP 

05 Bt*r-^T»S. XU 7*«f-^2 0 6 0 
n xU7»fflyP^7A2 0 3 ll:«t0M$n, ftj 
flM^EU 2 0 4 0±fCf^**n*XU7 : <0»lffl«**IB 

[0 0 13] XU7ffir-^2 060 <Z>1 2070 
10 n D$?*;m-y h##<0*tt«HfT*<b. 12 0 8 

on y"^7si7Tu^mmmmcDm\zm^'r^7,hy^ 

tT>^1i--f XCOtiT*tt-r*«Bf-(?*-5. 12 0 9 0 

2ioon — -D<Dx.vTT~mm2nT^2>^m&r$ 
15 (THUXffilB) o**xu7-y--fX*itt*Bf-e**. 

12 110H — P(7)XU7rtT'fffl^tlT^Sf^ X 
^E»^/WX(Offl**»«|-r*»BfT**. 12 12 
0«T/H7Sf, 12 1 3 0Bfta«i7Hl/X, 1 

2140 ag»«i7 h kxs-en^n^-f x^iats^ 

20 /WXfc#jS£li-TElftT*fflT»£. 2 2 0 0H X 
U7»«yp^7A2 0 3 lKcfcO^jSatlifcx-fX* 
IBtSxAW X 1 0 10-101 3£#gi£LT#iiJLT 
lilWl:ffiE*tifci l <DT x iJ7*««t5 l -o 
'|OXU7(1)T*0, 22 lOH x^X^EI&xA 

25 <71 0 1 0-1 0 1 3t»*tLT»*IUT(liWi: 

jgfigsnfcai 207Kx u 7 £*j£-r * 2oioxy 

7(2)T^^o 

[0 0 14] S«**«i&*:/o4^*2 0 3 2 

n S^X^EISxA'f X 10 10-101 3C*H 
30 TRead Capac i ty37> K£5£fifLT, x 

U 2 0 4 0 l*»:^f$iT-7;i/ 2 0 5 0 fcigttT^A* 

^xs^cw^s^T^n-fncoEttteasEiftu, * 

• Offll^Tt^p xU7»f]yp^7A2 0 3 Ul 
35 gi«Il^P^7A^7t:J:0, P-;^nt 

mnzn. ^zmm-r^x.^T^wmmt^oTmm^ 

-Zf)U2 0 6 0<D*kJ&1&W&ftOo 

[0 0 15] m^&n&mz-D^Tm 2 <D7 n—^*— h 
\Z'ft-DTmWT%>£, XU7^P^7A2 0 

40 3 Hi, *6»i:ny*;nxy h#^SxU7f-^ 

2 0 6 0ftOOy*Wz^ HS^MMT*^1ffl2 

o 7 ofct&jWL, Ut-7^3 oio), cn^bl^t 

«fc3<fc-r*7V Xi^U'f gfiOX h7< t!>^<X 
K>^lMX*iW*Bf 2 0 8 OKftiWU&fft 
45 K Uf7^3 0 2 0) , r^X^ffilf/WXfftt? 

«6ffl»*oEie«a*w«»z*fflj«ft Uf7^3o 
30) u xu7ffl«f- ^KDrt^^^-r^fc^c 
KEfi9a^-^i/2 050**^ u 203 ocDftmmm 
ten tr-r^^as^fTp (xt7^3 0 4 0) 0 

50 [0 0 1 6] Vk\z. K/hEIB^SO^x^Effi^A-f 
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x^^-r-sfe^tc^A'-f x#^ i (ioio) ©Ete^ 
ia^^sscxizt&iSrt-r-s uf7^3 0 5 o> . «xi: 

SJt«LT (Xf7^3 0 6 0) , ItttLfclS*, 
7^ X ^Ete^/W X©E®£fi<B##'J^ 
©x-f 7. ? BBtW XOEtggaS:^®: x l:*Sit5 
Uf7^3 0 7 0) . ^SxKl&ifrtSftT^fcB©:* 
##l^J§-&te. Xt7^3 0 6 OThk^L-fe^^x^X 

^Etg^A-rxox ^<7>&f-&it!Rr^x-<x?Et& 

0) . ntf-bfcgBSfi^-^KCX^-y^ 

3 0 6 ox-itfeLfc^cox^x^ietgxA'-f x©. -eo 

&©5**X*B«7WxEBSaa* "0" K&oTH 
»Sfi7^5:il:J:5. *>Lfc> EtftSBrt* 
"0" IC&oT^SJi^Ktt, ^so^tcitts-r^^T 1 

X £ EBt 5 A-f X b & t >4§-& \Z it . X "J 7 1 
SX'J7#*Mfttt«Br2 0 9 OKttWT* (Xfy/3 
0 9 0). 

[0 0 17] i^tC. XU7(l)-e©J8JjfcxW X^EBx 
AW XSfc<&*Je>Sit«)tC. J»yl:i U 7 (1) ©»ri6f*. 

3 10 0) . ntf-LfcS«#«^-^T-|BtS$fi^ 

"o" T?&<r>8B£Tfc*f*tu wEo«/haB*ea 
^a* 3 e- L^ge^ST 1 — x ^ tBttx 

AW XSfJfcfCtf&tf (X^y^ 110). m>&*.tt 

-e-jiT. =nf-ufcs«e*T— yjurtt. tats 

sgffl "0" ©7^**Btt?Wxfc»0©e«*»a« 
" 0 " ffi^T-f X ? EtSx A^f Xrt*&® £*VO>£. 
d<73X^-y^3 1 1 OTB'MLfctKSiKI&^T, ifcGDx 
^X^IBtSx/tl'XOfBte^S^ "0" K&tjT^fc^ 
A^^x-y^f-S (Xf7^3 13 0) . #:©7^X? 
Etftx A-f X -5 <§£-fcix U 7(1) ©ffiflfcx-f X £ IB 
t&?A-f X Sc^tSS'l $ tit H <5 ^gC y £ 1 # -7 > h 7 y 
7T-5 (Xt'V/3 12 0). •€■ LT, ^iCo^ X:?E 
t&^A-f X*«&<aiitT^n^tt. t-<X^ IBtS 
xA-f X#& < &o ^& y (DfSSrX U 7=r—Zf 

)V2 0 6 OrtO-r-f X^fBt&xA-f X$c*&ifai§F9r 2 1 1 
OKUMfrTa (XT773 1 4 0). 
[0 0 18] ifclc, iUTtDtrffflLTl^Sr-fX 

tS^A'-f X(D5tIR7'p->i7 7 KUX 08337 KUX) <t 
i^D 7 i'7Hl'X W7KUX) ^lU7ffiir 

-y;w2 o 6 oic&ut. ^n-^'no^x^Ete^A 

-f XCOx/NW XS^lC^Si*"TfiB2 13 0, ffl2 1 4 
0»C&if5<rrSi!flS£fir&5. St*. feMTKUXfitett- 

tefflEtt«fiK»*LTft£sn*taz«:»*frr* (x 

T7^3 1 5 0) d©t#©figffl^ia« "0" 1C& 

ot<^-5<dt-. "o" tfimmznz>z.iiizuz>, xu? 



El&#azfi«3#Ht;£ftT^5£>T. iiW^i'X^Ett 
xAW XfcSfcslT/D-;/^ b'UXte "0" 
[0 0 19] ^x-<X^E16x/\*'fX©ffifflffii^7HU- 
05 X«. §7 f -<X^EteT f AWX©5tsS7'0-y^7 HUX 

tcs/hEte^ia^5aaT*ae)^nfeS/h$fifiiS:*ng 

Lfcfii, OSO. (5fe»^o-y^7HUXffl=z) +^ 
gcxchftSOT. ^©ISMtS (XT773 16 
0) . B*yK:*iWSftT^*XiJ7<l)T©t6ffl'r-f 

io x?EitxA*-f x§£#. -r^tt)*.. ^ffl^-i-xi/Eti^ 

rt-fX|y*>5 1 S«SLfctt*«0£t± (Xf773 1 
7 0) -C^-S^fi. MEOXT773 1 5 0fr<bXy^y 
7 P 3 1 7 0^1/-yLT, XU7f- :/JK7)gjBS'J(£ffl 
ffilW**«J*»f 2 1 4 0-2 1 4 6 KJfi&jfcjH7 h* U-X <h 
15 I»7Kl/XtSMLTlK (XT773 18 0) . 

[0 0 2 0] £ff-&fflEtS:£» z IC z + ^&x £ 

ftALT, dtX*i);©5feIS7KUXzi:bTEIS-rS 

(Xf7y3 18 0) . ££ST©$&3S-7?XU7(1)£ 

mmT2>tzs?>ox.i)7mm ; r-7ji'2 o 6 os^err-a 

-f X^EBxA-f XEtS^a** "0" fc&oTfr**^ 
X ^EBxA-f X 1 L (X^-y ^ 3 

190) , 2J^±T*-5i:^tCti. Xfy^OSO'v 

tMo. jfcox>j7»sdffl3i*ra«*c«ia**oig-rj: 

25 tTf¥5. ^tl^x-<X^Ete7 ; A*-1'X(D^l 

£Tr< OjIUt&i^ »0igL(O«B«X'J7S^S:'f > 
^ U ^> h-r-5^tT'X'J7t»^5r-y;U2 0 6 0#3t 
figU, I'J7»a*«7T4. cncJ:0XU7(l)t 
X 'J 7 (2) <t tC«tS 2 0©7 U-f Eitffl«J5^fiKS tl 

30 -5. ^^X^EtSxA-fXEtt^fi^ "0" ^7j£ 

oTv^f -c xi'tetefA-f xrow 1 Tfe^tei: 

«. 5tSx-^*<E1gT?#JEt^we. uOl'J7(ifffl 

[0021] ^(c. «»:©Et»^B*i»SWicafe?iJSM 
35 S-B-fctt»©E«SB*— 3©<K*EttSBibT»a 
WfCK^L. 7KS!Etti«BtUTftffSli-«iK«E 
«»B*SCC^<r»T»lWr*. Ctltt, Etg^acD/JN$ 
^Etft^AW X*tffi»?¥ffi-r -5 «fc o ftl&OI U 7IS^ 
tCO^T*$^c7 KUX^M©X>J7S:i6^-rsC<i:^ 
40 T't5.«Tti4il!!Il:&5. St*. H3*ffl^r(Sffi 
Ett^EtwCX/JTIttHjrS. 7 0 0 0(t ^awtcM^ij 
jgi^ $ ftfc 5 s W X ^ EtSx/W X g B * ^ t> L- T lf> S . 
70 1011 «rfil:«S$n« l ioilr-f ^ f Ett 

f/HX (DyMxiyh) ^bLT^S. 702 
45 Ote. B 7 i:»J6r4»»»Of ^ X * 7 Iz-f *BC* 

fieffl®^^^t)bT^-5. 7 0 3 0H ^SMlCia^J^ 

^^nfciRSEtS^/WXSr^LTU^. 
[0 0 2 2] aHt7U-fBEB»B(=*t»TEieefili8 

*proiWTri0iSr-5Ete7 :r /N''f X«. EI3©±IC^-T«t 
50 0\Z, 7KI?Si6gB7 0 0 0H S^x^X^EtS^ 
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A-fX (KTSIf/HXtt^. ) 10 10-1013 
(RD1~RD4) ^LTfr^tClQiSLfc^^A'-f 7.4 
0 8 0 (RD5) ttt^y-i 7 I /F 1 0 0 3 

tflSftSHxA-f X 4 0 8 0 (RD5) t^TA-fXlO 
13 (RD4) &£li8tti;:*M&Ml. £<=>K:fiSaM 
fctt^ttStlfc^r/WX 1 0 1 3 (RD4) 
A-f74 0 8 0 (RD5) * 1 ^©{KgJEI&^A-f X t 
LTBBU »3«K:«ttLfc-0©e«»W (1<@© 
x^X^fBtSxA-f X) ibTS-p. ;©f/HX^ 
3f f *X*E1fc'7 f A*-f X4LT©fiilTm X 7 0 3 0 

Stt. K»rMX««fi^D^7A2 0 3 6CiO 

[0 0 2 3] R4tt, xU7»«d*SCti: 
B2r5S£0MJUfcB*fc. WfctWIIffl^tU 2 0 4 01*1 

cmssn*(ESEtfc£B«S5 i --'7;p4 ooot, m 
o 1 o £*5SUT<^5. cn'Sf- t^x^e 

JBS«toUT^». <Kff.EteSBffa7— ^;U4 OOO 
fit. Six AW X (RD1-RD5) 0Ctt««MIAt*M 
SnT^-SgB^flx— TOI^ 0 5 0 <&7C»C<K3g7 f /W 
X^fI^D^7A2 0 3 6»CJ:0ffJ«*n«. dtl 

f-^JM0 10lt I2©lU7ttif-^2 0 6 
0©xA-rX&©«82 1 1 0#<K«'rA*-fX«BC©ffl2 
15 0tC&D. xAWX#^ffi3#{K§5 :r A'f X#^f (V 
D) 183 2 1 6 0 \Zfe. 0 . RD (^f/HX) © 

il»«3 2 1 7 0. RD#^«8 5 1 8 OtfttAgtt. <Kffl 

t/hx (vd) t^f/wx (rd) tses-r*T- 

[0 0 2 4] "T*, IU74 0 2 0H (KSxA'fX 
X'J7»fiJ$tlfeX'JT(l)©^€r*-r. X 
U74 0 3 0B, (ESx/WX (VD) IU7 
#f"l£*lfcX'J7(2)©ig^£^-r. 4040-407 

ott. ^■n-?n{Si»T : >'N''r x (vd) t&-5„ 4 
o8o«, 5Vx*7i^E««B©etftSfifc*ini-r 
*iw-e«r^tciii8$nfcSlxA*'f x (rd) 

3£B#SSc&*-/ay5A2 0 3 2l:«fc 
0. ^^nt^S^f/HX (RD) ©Ett^ffi££ 

titBiT, 8i^if- ^;P2 o 5 o zmwrnttv 

2 0 3 0 Icf^/STS. 'JK\Z%mMWr—7)\'2 0 5 0 
<fc. ^^U-^tC^oTm^Sn-SteSS^/N'-fXWil 
». Cl©3l«g0in?te. (EESxA-f XVD 1 . V D 2 , V 
D3. VD4W4it, t'^^i'CioTfgSJnS 
^•n-^'note^A-f X tfiJSTSSIx/W X©ti?ffi. 



£ ©SUSfiSJ-C-tefiSxA-f X V D 4 li^T/H X 1 0 1 
3, 4 0 8 0 (RD4. RD5) friffif&Ztl. -t©H*» 

f*. ^n-?n©^A-<xa^«}i32tt-5. c*i£©ti? 

$8£A7JLT. £©A*x-*K*UTB£x/WXR 

05 Sfi7"n^7A2 o 3 eicto^tBts^E^'gar 
*xij7«*t---7*4 o i otfttwa^y 2040 

A 2 0 3 6(C«tt)X'J7»fi]ypy5A2 0 3 l#n- 

;^nt. iis«fA-fx (vd) £ itVxS'EISt* 

10 /HXtLtjR^, i»E*lS«CiU7i«f-^ 
J&^lUl-ftoT. 1 ^(DXiJTrttCtJtt-SiSS-^/WX 

&&e>§m®mt. mmT/uxfkts io©xu7rt 

i^**TXiJ7«if-7-)M0 1 0«*WWB**U 
15 2 0 4 OrtlCfef-rrs. ^©.h^Kte. fiir/HXjS 
©«82 1 5 0. X#*t (VD) $82 1 6 0, 

RD (§HxA-1*X) ©<li£ffi82 1 7 0. RD#*fffl5 1 

8o«. *rn?nxi]mm\zfotTx.vTftmzfnt?7 

A 2 0 3 1 K<j;9£f£;s*l. *ft-eft©««a*E*3ft 
20 -5. 

[0 0 2 5] *IC. C15bT^LfcXU7^fiJ^<h 
««E1*gfi2r5!C&0f;S Ltz®£<DT Uf^WEt&xA 
-f XSWt UT±fifflaSSIll 0 0 i^<=>©7?-tex^ 

mztrrzw&fri&WR.tfMm vmmcommz-D^xm 

25 SKttoTBiijPiT*. H5H, IMISilOOl^ 
£©©&*7*irXg#K:#LT^7*A'fX##,i:fflj£ 
Ufc^fAW XF*gfC*&^$.nTi/^yau/i7 7 KUX 

-5„ 5 0 0 0tt, Am7J«i|P7 p 0^5A2 0 3 5C«k-5 

30 saa^ei o o 1 ^e>©7i7-texg#§ffi£^-f,. ^© 

ft^©— CTchLTS&^g^SrTKLT^-l). 5 0 10 

«. saa^E looi fr^fLtz. dwnjscsjtcfett-S)^ 
-< x^7u^mm<DWsmy Kux^ra^-r *>©•?<& 

35 [0 0 2 6] fil^7*Di'7A2 0 3 4tt. SUaSlB 

i o o i^e.©7^-txs*^SAtiT. mfe-znttzf 

a y 9 7 H UXt»UTBf3£©«»*»Clt-3Tiai¥ffla 
SbT«3tt'r/WX*ft^LT-€-©*«Wa:ffiB (7 F 
UX) AtiJ^3iiJiil^ , P^7A2 0 3 5«. 

40 ^©&BC£^Tx-*©gfc*/a#£fT?<2:<!:fc»w. 

saa^® iooi ©?-^SjA^-s*»c^bT«5aa» 

e 1 0 0 1 <D®&?>-T-? iZtt LTKIf-^J4(i)tt 
W«7'o^7A2 0 3 4lC«fc0ftj£*n 

45 fx^tBte^/N'-f xtc»»LT©jitf^a. saassi 

0 0 1 ^^©^-^^WL^fC^LTli^^c^-^ 
&fflftf/a^ 7 A2 0 3 4(Ccfci9ft^^nfc{!i:SS: 

mmtLxr-i x^iBtsxA'-i'xA^^tbLT, ©as 
e i o o i KGin-rafiaa. pas/.c.t'tciox-i'x^-r 

50 A-f X±©^-^Kitft7?irXT-£&^cfc5&fr&l:: 



- 6 - 



2004 03 17 13:34 



2 8 8 5 4 7 



XrttEirM X *H*r Lfctf S JH#c»i&tf 81 
iW5o l/fctfot, I»«<01M XOx-^tt. Xh 

^< tf >>/im X"e«E*r/w x r <h ltses 
<xKKtt<*n£*><zre&£<&-e, cttsiaterr-sEtit 

-fX (AU5VDV) £U ^-^fElftx/^x^^- 

[0 0 2 7] tt«8MS:/nif5A2 0 3 411 
3:5 2 4 0i:$EoT7^tXS^O7^7Hl/X^ 

PN = VD- ( ( (LBA/S) /D) %VD) 

wet, xh^-r x mns 2 o 

0) , VDH XU7»fi«iR«f/HX (VD) 
Oft (^5 2 10) , Dte, 5 f -^SBB*T*XU7 
¥fi«f-^VDS: (flf^5 2 2 0) Wot, D 
= VD- 1 (Ccfc^o COD = VD- 1 tCcfcOTLg^—^ 
£G£<, ^-r-^OSBSkxA-f X***#ia$na. LB 
Ate, HiyPy?7Kl/Xi (^5 2 3 0) T» 

LBA/SKcfcO, W7KUXM^TIHE 
»#ffit*» Ufc*9>h8»**WSn, ( L B A / 
S) /DlcJ:0*IKlC'r-^t»aL/KHJL'r*- * 
*XU 7*tt1?Or/HX©*17 H UX***ff ttl*n 
£<> ( (LBA/S) /D) %VD) KcfcO^IISfC'r— 

TV 5 s — * **#«E"f £ C*t/ W X ITft*** 
[0 0 2 8] Sfc, ffl^D^7A2 0 3 4H # 

<Dm&i£5 2 5 oict£oTT-^£m/^ai-f £ta 
f^## (t-^vd) otgffiDD^^m-r^o 

DD= (LBA/S) %D + 1 
(LBA/S) %DI:J:0*-5XU7MI:*5^Tt- 



0 3 4H *0*frft#Sf»3«5 2 6 0l:«oTr-^ 
£«F&/Kffi-T£?A<f X (f-JVD) ©f/HX# 
05 fDN$gffif§p 

DN= i f (DD>=PN) 
DN=DD+ 1 
else 
DN = DD 

10 ufti:±0, /t U r>f r-^^ftt§Rir/H X* 
*»TR8r/WX©#^S*ttlf4. fit, fii^ 
^^P^7A2 0 3 411 *<DtM»5S5 2 7 OfcftoT 
7myPy^7 KUXABASffffi-TS, 
A BA= ( ( (LBA/S) /D) X S) + (LBA% 

15 (LBA/S) ) 

[0029] ^a^si o o i^sBfjeoyay 

^7H UX^(0»ii**«i: UT^ffW&ftfPSRWr 
Alfl*0»^n^5^2O3 5ll ^07^7H1/ 

20 X0X100000 0SJftK:»i&*7^Xfi#£ffl31 
§11 0 0 l^eSfg (5 0 0 0) Lfc*!^ XU7S 
i^4yD^7A2 0 3 3^3-;H, CO-/P^7A 
tciO, fe#>K:> xU7f-^©i*xiJ7D''fXi: 
B*«H'fcypy?7HI/X*6xU7WtJIBlt 

25 :^yn^7AH XiJ7(0O»*XU7D-fX 
0x12031 0 0#i|6 (5 13 0) «t OT^-fcXg* 
yP7^7FI/X0xl 0 0 0 0 0 0 &MCDjjtf'h£ ^ 
Z-tfrZs S*^Py^7Kl/XttX'J7(l)W (5 1 
2 0) K#tirrS£*Mrr<&. AUjMi^P^7A2 

30 0 3 5H *l:yfil^7 p P^7A2 0 3 4£n— ;!/ 
LT, dO^u^^AtcJcOX tf>^it-f X : S 
(5 2 0 0) l:BxiJ7*«r-7W0 10rtOXh 
7-f t;>^it-f X5 1 2/tf h (5 110) £ftAT 
£o fit, XU7#fi©MRgr/HXi!c : VD 

35 (5 2 1 0) \Z\Z, XiJ7(DO*filiiS[8f;W^S4 
(5 14 0) ^fUl, XU7TO0Mf-^raf 
A-fXft:D (5 2 2 0) tCtt, VD-l = 3^fUf 
£<, 7^t7S*yP7^7HU7LBA (5 

2 3 0) \zte, T^-trxg^yn^^T Kuxcoo x l 

40 OOOOOOfi^AtS. 

[0 0 3 0] ^n^©IS7^tXS^P7^7h> 
X^fttSf-?^/^ U t>T iSSr/H X#^-£#£ 
■rSfciftOfHSSC (5 2 4 0) t7?tXS*yDyJ 

45 #B*>s»jrr*m-SiC5 2 5 ocfuit^n^ 

X^fEt&TAVXffi : DDH AUtV <KS!TA-f Xft 
BICctoTKar/WXffiB^bifci!). tHJSC (5 
2 6 0) (CctO^-^^WX^IEtS^AWXS^S:^ 

50 T£„ mfc<D&mm<DT<< *9 7i"(i&m'Vte* pn= 
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2, D= 3. DN=4t&5. 

[0 0 3 1] ^fC0 6{ce£oT. AtH^3fJ'«yn^5A 
2 0 35l;<t5. HtlfBc0Si±J$tlfeti?ffi?£7tlcL.T7i' 

-f Xft<D{5J#B oifyH XT-fc-S^SrEtrr-S^SfcR 
Dc o u n t £*M8-f * (X^y ^6 0 0 0). AiZ. 
X'J7tt(l) tflWl/t^itt. WETSajL,fc« 
iDNAMTJ&SCiA^, X'J Tit ^^-^4 0 1 
0CDXU70). {KffixVW X#-5f 4 , RDcoun 
t : 1 <F>%W7 FU'XSJMicxfc (Xx-y!/6 0 1 0) 
An. «»7HU^***yC*iWr* (Xf7^6 0 
2 0) . KU-X£iH£5t (5 2 7 0) 

TJUtiTS. flSl2<DHJS^JT-«. 0x555400 
tt^WSttlSnS Ufy^6 0 3 0) o wtazn 
fcT^tX^Dyi/THI/XABA^licliJTf-l'X 

XU7lM>C£«jrr* Ut-^6 0 4 0) . 
[0 0 3 2] X'J7(l)^<D7i7lrX-rfe-2)feae> "0" 

y^TKUX (0x 5 5 5 40 0#i) ttil^Dyi' 
7 K l/X x Sftlg L&l^^u y ^ 7 K y SI 
AT^-5*\ 7?txyD.^7HM©I^ 
iT^SSfA'-l' XiSfiSSS^TI^fcuav^x y ^ 
Ur7^6 0 5 0) . felS^Tt>5«^tt, ^ 
xA'-fX5fcgfi7KU'X : xlC7?tX^Oy^7HU 
X : ABA£Jtaffbfcffi^£^©*x7\WXCDftii£7' h* 
UX : yMSbtMABACML (Xfy^6 0 
60) . RDcount * 1 (Xx-y:/6 0 7 

o) jaa*7^-fex***«a-r**^< ost. e*. 

I'J 7*af-^H OlOtRDcount rt^^x 
AWX#^S*fe> ^i5cRDNotC*&^f -5 Ut7^ 

6 0 8 0) . *r/H7'\©7j'txn *i*enfcii 

x7\-< XcOftggT' KUXxfC**e,tl^:7^-feX^'o-y 
KUXABA£ttlllLfctt©7' KU-XKfrfc?. 
[0 0 3 3] C©J:3KUT»fc*«*»S«MB©3fc«fi« 
©«S"&te. 3lxA'-rX#^ (RDNo : 5) CD7?-feX 
•fay 97 FU-X (ABA : 0 x 1 5 5 4 0 0 #ifi) K 
Ti'-tXT^CltT-aia^Sl 0 0 lfrZommziEL 
<»6St4Ct)inf[«-p»4 (Xx-yX6 0 9 0) . & 
43. oo i^6©»!ii*7 , ^-bXB*Jc:»L 

a * L A -5 d i: ttS -p * X' h ts. I 
[0 0 3 4] Z.<DmMmiZ£tl&. Z.<D£o\Z. 7H 

tet^/wxwfBts^a^^tBL. »&*E«sa©8ae 

xA'-f X lC*Jt»T t>. X U T^f J^ffl^TX U 7ftm® 



HiSMKitjnjKftSrr SBSKttxVW X £ ©flfffl K«fc 
0 . X >J yaWBIBrt fcBSett5Vt-f Xl«S8£& 0 & 

05 .fcoTSHEt&xA'f X#*t. 7?tX7 FU'XCDStBS: 
[0 0 3 5] 

gH->xxAtc*3^T. jfa-r-siBtftx/N'-rxm^roiB 
ti^a^isi-T$. s c: t it ->x t- a swas-r s 

1 5 »ti »0© B WTBK LfcJ«KE«5 s M*'f X ©8BB8B#< 

K*a<u »B-r*B»x/M , ;*©E«*fitf*««Et 

20 I^TfcBBxA-f X^S^CfStCSfflT?^*. 
[BHOflW&KH] 

[01] H1I4, H©«9!©7U-r £!E1&gfi*jlifflL 
fc-aS«Or^ ^7H Etft yXfA©iHya -y ^ 

25 [0 2] 0 2te. 01©3li£WC^t.5XU7tif$8x- 

[0 3] i3(l 01CO*JS0SJtC*5^T. ^SWfClfe^J 

fi5^*nfcEtftx/N*'fX*i&SW»cit5i]SEi^bfc^f©{S 
SEB-r/t-f XOBBttBWKWBT**. 
30 [0 4] 04«. S&SBB£«£it^EB3£B£ili! 

KB Wfll ^ ^ U Cffrdtf 3 x U 7m Br— <h 5* ^ 
X ? EBxAW X tffcSx/W X i b Tig 

BSftT^-SttBWKBBT?**. 
35 [0 5] 0 5«. ±{fcfflHBBA»5©»i&*7 , *-fc*fi 

0T**-5. 

[0 6] 0611 HlOjlillMK^t, ffi-flC^CIC J: 0 
40 fiEffi S tlfc« ffi *7C KSlEtfix A*-f XtC*tbT©7i7-t 
Xi©S$:ff^:5*T-©^S©Xn— ^ + — hT**-5 0 
[0 7] H7B. -^^x-<Xi7 7U'rSlEti->Xx 

[«F^©ltt^] 

45 i o o o-f-fX?7H fommm. iooi-ffli8 

B, 1 0 0 2*XH/F, 1 0 0 3-h'7'f^i/ 
F. 1 0 0 4, 2 0 3 0 -WWffl^^E'J, 1 00 5-7 
□ t7t (CPU/MPU) . 10 10-10 13-f 
-< X^EtSx/NW X. 1 0 2 0 • D->*^;UrL- K 1 
50 0 2 1 -Mffli^. 1 0 30-f^X^7HSB, 
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2 0 3 1 ■■X.V7ft®\7a?5>&> 2 0 3 1-giM 
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